with HIV/AIDS in Rwanda (6) .
More than 90% of pediatric AIDS results from the transmission of HIV from HIV positive women to their children (2) . Thus, unintended pregnancy of HIV positive women who know their seropositive status is considered one of the most important issues to be addressed immediately to prevent transmission of the virus (7) . The prevention of unintended pregnancies among HIV positive women is emphasized in the four-pronged strategy for preventing mother-tochild transmission of HIV developed by the United Nations. In addition, it has been reported to be a more essential and more cost effective approach to reduce pediatric AIDS than use of antiretroviral drugs for HIV positive pregnant women (8) . Nevertheless, the rate of unintended pregnancies after knowing HIV seropositive status is considerable in some countries. In Cote d'Ivoire, for example, around 50% of pregnancies that occurred after knowing of their HIV seropositive status were unintended (9) . In Uganda, more than 93% of women under ART who got pregnant during the follow-up period, expressed not wanting or not planning to have more children (10) . While these studies indicated the importance of preventing unintended pregnancies, they did not explore its related factors. Such information would be useful to design specific interventions that aim to reduce unintended pregnancies among this population. However, only a few studies have been conducted on this important issue.
Accordingly, using contraceptives is one of the important practices for HIV positive women to prevent unintended pregnancies. For this, we also need to identify factors associated with the nonuse of contraceptives among HIV positive women. Previous studies have reported several factors that were associated with the non-use of contraceptives among HIV positive women. Such factors included: no formal education, desire to have children, not knowing the prevention of mother-to-child transmission (PMTCT) program (10) , religion, infertility (11) , a lack of trust in condoms as protection, and the male partner's refusal to use condoms (12) . However, little has been known about the relationship between the non-use of contraceptives and perception of mother-to-child transmission (MTCT) such as prognosis of pediatric AIDS, or self-efficacy of condom use.
The objective of this study was to investigate the factors associated with unintended pregnancies or the non-use of contraceptives after knowing of seropositive status among HIV positive women under ART, to which an increase of pediatric AIDS would contribute.
Methods

Study design and site
We conducted a cross sectional study from 25th July 
Participants
The participants of this study were HIV positive women under ART, who visited the two health centers during the study period. Inclusion criteria were women aged between 20-49 years old who were not pregnant on the interview day, to determine past pregnancies post HIV diagnosis. A total of 565 women attending the clinics during the study period met the inclusion criteria and we recruited all of them.
Questionnaire survey
We conducted face-to-face interviews using a structured questionnaire, which was developed based on the UNAIDS general population survey (13) and other previous studies (10, (14) (15) (16) (17) . We developed the questionnaire first in English and then translated it into Kinyarwanda (the official language in Rwanda). It was then translated back into English. After that, we pretested the questionnaire on 45 participants and revised it accordingly.
Data collection
We collected socio-demographic data such as age, religion, marital status, job, education, and duration of ART. As for pregnancy related information, we asked participants about their pregnancy experience, the number of living children, history of children's death, past history of pregnancy after knowing of seropositive status (excluding the cases in which seropositive status was detected during the pregnancy), reason and intention of all the pregnancies after knowing of seropositive status, desire to have children, and experiences of receiving counseling. As for reasons of pregnancy, we categorized them as unintended pregnancy and intended pregnancy based on whether the woman's pregnancy was either mistimed or unwanted at the time of conception or not (18) .
We measured MTCT knowledge using four questions such as, 'whether they know that HIV can be transmitted from mother to child at delivery', 'through breast milk' or 'during pregnancy', and 'whether HIV positive women on ART might deliver an HIV positive child'. We categorized the participants into two groups: those who have a high MTCT knowledge, and others. Those who gave correct answers to all the four questions were categorized as having a 'high (approval number: 1669). We also obtained written permission to conduct this study from the Treatment and Research of AIDS Center (TRAC) in Rwanda.
Data analysis
We examined the associated factors of unintended pregnancies or non-use of contraceptives using logistic regression analysis. In our multivariate analysis, we included all the variables which were significant in bivariate logistic regression analysis at p < 0.25 as recommended by Katz (19) . We also entered other variables which were associated with unintended pregnancies or non-use of contraceptives in previous studies. Statistical significance was set at a p < 0.05 level.
Results
Socio-economic characteristics
As shown in To measure the non-use of contraceptives, we first asked the participants about the frequency of their male condom use (never, sometimes, always) in the past three months as it is the most common contraceptive method. For those who answered "sometimes" or "never", we asked whether they had used any other contraceptives in the past three months such as the pill, injection, condoms, IUD, norplant, and sterilization. Then we defined women who did not use any contraceptive methods recently as those who do not use contraceptives. We also asked about the self-efficacy of condom use, the belief that one is capable of asking their partner to use a condom, and its frequency (never, sometimes, and always).
We recruited six qualified nurses as interviewers. The first author gave one-day training to all interviewers and then they undertook a three-day pretest trial. After the pre-test, they collected data. We conducted the survey in isolated spaces to ensure the personal privacy of respondents. Interviews were completed within 25-30 minutes after their informed consents were obtained. During the survey, the first author supervised interviewers and had a meeting with them to give them feedback. The study was approved by the Ethical Committee of the University of Tokyo 
Pregnancy related history
As for the history of pregnancy in the past ( Regarding the experience of receiving counseling in any facility after knowing of their seropositive status up until the day of interview, 369 (65.3%) received counseling about 'method of contraception', 324 (57.3%) received counseling about 'how to discuss with partner about family planning', 318 (56.3%) received counseling about 'how to get the contraceptives'. Of the total, 67 (11.9%) desired having more children.
Knowledge and perception
Regarding knowledge of the transmission routes of HIV from mother-to-child (Table 3) , 551 (97.5%) knew about delivery and breast-feeding routes, and 473 (83.7%) knew about HIV transmission during pregnancy. However, only 367 (65%) knew that 'ART does not always prevent transmission of HIV'. Of the total, 315 (55.8%) chose all the correct answers. As for the perception, 240 (42.5%) thought that 'HIV positive children can survive as long as HIV negative children'.
Self-efficacy
For self-efficacy of condom use among the 222 married or cohabiting women (Table 3) , 121 (54.5%) stated that 'they can always ask partner to use a condom' and 40 (18.0%) stated that 'they can sometimes ask partner to use a condom'.
Use of contraceptives
Among all the respondents, 263 (46.5%) had sexual intercourse during the last three months (Table  3) . Of the 263, 106 (40.3%) did not use condoms consistently, and of the 106, 85 (80.2%) did not use other contraceptive methods (those who always used at least one contraceptive methods were 178). These 85 participants were categorized as the group of non-users of contraceptives. Table 4 shows the factors associated with unintended pregnancy among women who had gotten pregnant after knowing their sero-positive status. Among 132 women who got pregnant after knowing their seropositive status, 116 women who responded with a reason for the pregnancy are the subjects of this Table 5 shows the factors associated with contraceptive use among all participants. As this table shows, the multivariate analysis indicated that the participants who did not agree that 'HIV positive children can survive as long as HIV negative children' were more likely to use contraceptives than those who agreed to it (adjusted OR, 2.28; 95% CI, 1.12-4.63). Compared to the participants who can never ask partner to use a condom, those who 'can always ask partner to use a condom' (adjusted OR, 9.83; 95% CI, 4.28-22.61), and 'can sometimes ask partner to use a condom' (adjusted OR, 11.12; 95% CI, 4.89-25.29) were more likely to use contraceptives.
Factors associated with unintended pregnancy
Factors associated with contraceptive use
Discussion
Our study is one of the few which focused on unintended pregnancies of HIV positive women under ART, one of the urgent issues of HIV/AIDS. Our study revealed that almost two-thirds of HIV positive women pregnancies, after knowing their seropositive status, were unintended, and a considerable number of women who had sexual intercourse during the last three months had not consistently used contraceptives. Our findings also suggested that the number of their living children was significantly associated with their unintended pregnancies. Moreover, we demonstrated that understanding the prognosis of pediatric AIDS, and 'self-efficacy for asking condom use' were associated with their use of contraceptives.
Unintended pregnancy
We found a positive association between unintended pregnancies and having two or more children. In this study, we categorized pregnancies as "unintended" when women did not use contraceptives without an intention to have children or could not use contraceptives although she wanted to use them. WHO revealed that there were high unintended pregnancies among Rwandans reporting that an "unmet need of family planning" led to 37.9% of these unintended pregnancies in 2000-2006 in Rwanda, which is the second highest rate in the world, following 39.5% in the Lao People's Democratic Republic (4) . Our study demonstrated that the unintended pregnancy rate of HIV positive women was also high, and was even higher than the national average. One of the hypotheses we can suppose from the results is that an HIV positive woman had to accept non-use of contraceptives due to their poor circumstances. As our result showed, 97.6% of women who got pregnant after knowing their seropositive status did not have paid jobs due to difficulty of finding work or/and keeping a job, and found it hard to live without a partner's support. According to the in-depth interviews of HIV positive women, which were conducted separately from this study by the first author, a considerable number of women responded that because they needed to rely on their partner to make a living for their family, they had to accept their partner's request for sexual behavior without using contraceptives, thus resulting in unintended pregnancy (20) . If the number of children increased, then the more they needed their partner's financial support. These results may indicate the importance of economic independence of HIV positive women from their partners to avoid unintended pregnancies.
Contraceptive use
As for contraceptive use, it was positively associated with 'not agree that HIV positive children can survive as long as HIV negative children'. This result suggests that those who understood the prognosis of pediatric AIDS were more likely to use contraceptives. In other words, a correct understanding about what will happen to HIV positive children seems to restrain HIV positive women from getting pregnant, and as a result, it might reduce the number of pediatric AIDS cases. A previous study showed that concern over a child's future care could be a deterrent factor for pregnancy (14) . However, the association between an understanding of the prognosis of pediatric AIDS and the non-use of contraceptives which our study revealed has not been shown in previous studies. Having a correct understanding of the prognosis of pediatric AIDS should be emphasized in the family planning counseling of HIV positive women. At the same time, it requires further investigation into what makes women believe that HIV positive children can survive as long as HIV negative children even though many HIV positive women are faced with their child's death. In our study, almost half of the women who had ever gotten pregnant had experienced a child's death (48.3%). Furthermore, we found a strong negative association between the non-use of contraceptives and the level of high self-efficacy, that they can always/sometimes ask their partner to use condoms. Though the number of applicable respondents for this question was low, a high significance shows the importance of self-efficacy for contraceptive use. Previous studies also suggested that encouraging women to raise their self-efficacy might be positively related to their contraceptive use (21, 22) . Initiation of the practical skills for condom negotiation should be included in the family planning counseling of In contrast, the desire to have children was not found to be a predictor of the non-use of contraceptives, although a study in Uganda showed a significant association between them (10). Our results might indicate that women do not use contraceptives, regardless of whether they desire to have children or not. In other words, it implies that there exists a high number of unintended pregnancies. In fact this study showed a very high unintended pregnancy rate (62.7%) among those who had gotten pregnant after knowing their seropositive status.
This study has some limitations. First, traditional contraceptive methods such as the extension of breast-feeding which might restrain ovulation and the utilization of the safety period were not included. We examined only the cases of modern contraceptive methods which need the user's strong willingness to prevent pregnancy for utilization. Therefore, in our study, contraceptive users reflected that they had real intentions to prevent pregnancy. Second, the possibility of recall bias should be considered to measure whether women had the intention of pregnancy at the moment of sexual behavior when they got pregnant. However, getting pregnant is such a significant event that women usually can remember whether they had the intention of getting pregnant or not. Our results, thus, might not be strongly affected by the possibility of this limitation. Finally, our results might not be generalized to all HIV positive women because we selected our participants using a convenient sampling method. However, most of the women in our study sites had appointments at monthly intervals. With this, we assume that most of the women who met our criteria were included in our study.
In conclusion, this study suggests that HIV positive women under ART need special support to avoid unintended pregnancies especially those who have two or more children. Moreover, interventions are also needed to improve an understanding of the prognosis of pediatric AIDS and condom-use negotiation skills among HIV positive women, because these factors were associated with the non-use of contraceptives.
